HoRn:oNE:s secretin and cholecystokinin (CCK) increase blood flow in the superior mesenteric artery and the small intestine (2, 7, 20) and they have been implicated in the hyperemia occurring in the gut following a meal (7). At a local level, secretin decreases ( 15) and CCK increases (12) gastric mucosal blood flow, but the cfkcts of secretin and CCK on regional blood flow distribution within the small intestine have not been studied. Since blood flow in the jejunum is diverted from the mucosa to the submucosa following a meal (IO), it is reasonable to postulate that these local intestinal blood flow changes may be due to the action of circulating gastrointestinal hormones. To inycstigatc this, the present study was done using radioactive microsphcres to determine the blood flow distribution to mucosa, submucosa, and muscular-is of the intestine in fasted cats during control periods and during intra- The results on microsphere distribution in these studies were completely random for the small microspheres, whereas trends were evident for the large microspheres.
Therefore, in subsequent studies, only the 15-pm spheres were used.
In later experiments on six cats of this group, the small intestine was initially left intact. After surgical preparation, 30-40 min were allowed to elapse before microsphere injection. Then the superior mesenteric artery was occluded and duodenum, jejunum, and ileum were removed. Each segment was carefully dissected into layers and treated as above. Possible variations due to morphological differences along the length of the intestine were studied.
Based on results from these experiments, a protocol was developed and used in a final group of 17 cats in which intestinal segments were removed from the same animal during both control and hormone-infusion periods. The described surgical procedure was followed except that in these experiments only the jejunum was used (Fig. 1 abdominal cavity that a clamp could be placed close to the lymph nodes and around the blood vessels supplying either segment. After the surgical preparation, 30-40 min were allowed before microsphere injection. During a subsequent control period, the vessels to the proximal segment were clamped, and after 15-30 s the microspheres were injected into the mesenteric circulation.
These microspheres went only to the distal segment and the remainder of the mesentery, but not to the proximal jejunal segment. The distal segment was then tied off and removed and the clamp then released from the proximal segment. After 10-20 min hormone infusion was started. When superior mesenteric blood flow reached its peak response for the particular hormone dose, microspheres were injected that went only to the proximal segment. The proximal segment was then tied off and removed.
(This clamping procedure was reversed so that in some experiments the proximal segment served as control with the distal segment receiving the hormone).
Four of the 17 experiments included radioactivity determination of a 2-to km segment of jejunum whose blood supply was clamped during the first microsphere injection.
In all cases no radioactivity was found in the clamped segment.
Because another possible variation affecting microsphere distribution was considered to be the anatomical branching of the large arcade arteries supplving the intestinal segments, each of the control and hormone-infused jejunal segments were cut into nine additional segments. These were identified by their proximity to a large arcade artery, i.e., located at the point where a large artery enters the segment or along the arcade some distance from the first arterial branches, and they were then separated. Each segment was dissected into three layers and treated as above.
This protocol was established to study the effect of secretin, CCK, and isoproterenol.
In three additional control cats, two identical injections of microspheres were given in the same time sequence as above, except that no hormone was infused prior to the second injection.
Data analysis. The weight distribution of each of the tissue layers as a percent of the total segment weight was determined for each portion of the intestine. Because of variation in the fractional tissue weights between animals in the first group of six cats (in which duodenal, jejunal, and ileal segments were obtained) the percent tissue weights for all the animals were averaged. Thus in the determination of relative blood flow to each layer, the following formula in which the fractional activity for each layer is calculated as a percent of the total segment activity was used (5). For example, the relative mucosal blood flow as a percent of the total would be the following:
[ (avg mucosal wt) 9 (mucosal cpm/g tissue)] t [(avg mucosal wt) l (mucosal cpm/g) + (avg submucosal wt) l (submucosal cpm/g) + (avg muscularis wt) l (muscularis cpm/g)]
In the experiments in which only the proximal and distal jejunal segments were used, the mucosal, submucosal, and muscularis weights for each of the nine segments were averaged for each animal.
This formula was also used to distribution of each of the tissue layers as a percent of the total segment weight and the relative percent flow to each of the tissue layers are summarized in Table 1 . In the duodenum, the mucosa constitutes the largest percentage of total tissue weight, and this percentage decreases from duodenum to ileum. On the other hand, the percent of the total weight which the muscularis represents increases from duodenum to ileum. There was no apparent relationship between the percent weight of a particular layer and the percent blood flow to that layer. For example, although the percent weight of duodenal mucosa was greater than that of ileum, the relative mucosal blood flow to each was about the same.
On the other hand, in several cats used in later experi- flow to the muscularis (Fig. 3) . Except for one animal in which a low dose of CCK (0.5 U/kg l h) did not increase arterial blood flow but did increase mucosal flow, there was no clear relationship between the extent to which CCK However, the blood flow distribution in these animals was not significantly different from the others. When each of the nine segments of proximal and distal jejunum were compared individually within animals, there was no apparent difference in the blood flow distribution in relation to the anatomical proximity of the large vessels supplying each small segment, and variation among segments was small (Table 3) .
The intravenous infusion of isoproterenol (2.5-5.5 pg/ min) in three cats increased superior mesenteric blood flow 40-60 %. During the infusion there was a significant increase in mucosal and decrease in submucosal flow (P < 0.05 in each case) (Fig. 4) .
In the three cats that received 2 injections of microspheres but no hormone, mucosa, submucosa, and muscularis distributions averaged 9.7 rt 1.4, 64.5 & 29, and 26.5 =t 2.2, respectively, for the first injection, and 9. (Table  l) , whereas Grim and Lindseth (lo), using 20-pm spheres in dogs, reported fractional blood flows of 0.52, 0.20, and 0.14, respectively (plus 0.11 for their "mesentery" fraction). In our first experiments in which 0.5-to lo-pm-diameter spheres were used, random and altogether different relative distributions were observed (unpublished data). In the later experiments, the 15-pm spheres were ordered twice. The first batch, in which the spheres were suspended in saline, was used for the protocol and the early secretin experiments.
The second batch, in which the spheres were suspended in dextran, was used for secretin, CCK, and isoproterenol studies. 
